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RECOMMENDATIONS (TENTATIVE) 


There is a pressing need for a airborne spectrometer class instrument 

FOR fundamental RESEARCH IN THE NEW DOMAIN (FOR REMOTE SENSING) OF HIGH 
SPECTRAL AND SPATIAL RESOLUTION, ONE OR MORE AIRCRAFT SENSOR DEVELOP- 
MENTS SHOULD BE INITIATED AS PART OF AN OVERALL AIRCRAFT MEASUREMENT 
RESEARCH PROGRAM. 

Develop and fabricate portable field instruments^ conduct supportive 
TESTS v and provide DATA FOR RESEARCH 

Continue science studies to converge the sensor design and provide an 

IMPROVED SCIENCE BASIS AND RATIONALE FOR MLA TYPE SYSTEMS. 

Develop SPECIFIC mission scenarios with further inputs from the discipline 

PANEL AS PART OF THE FOLLOW-ON TO THE MSWIG EFFORT. 

Foster an involvement of a broader cross section of the remote sensing 

COMMUNITY including UNIVERSITIES TO DEVELOP A CONSTITUENCY AND ADVOCACY 
GROUP FOR THIS TECHNOLOGY. 

Continue on-going engineering and critical developments in areas such as 

WIDE FIELD OPTICS^ FOCAL PLANES^ AND SPECTRAL FILTER TECHNIQUES. 

Develop a better understanding of the trades and interactions between the 

GROUND AND SPACE SEGMENT FOR STRAWMAN SCENARIOS. 



GSFC MLA PROGRAM ELEMENTS 


TECHNOLOGY DEVELOPMENT 

Shortwave infrared (swir) hybrid (hgcdte) dector arrays 
(2 CONTRACTS - $A.5M EACH) 

Monolithic swir detector arrays ($950K) 

VISIBLE/NEAR INFRARED DETECTOR ARRAYS ($950K) 

Desposition of spectral filters on detector arrays ($100K) 
Passive coolers ($100K) 

Spectral Beam Splitters ($A5K) 

INSTRUMENT/MISSION DESIGN STUDIES 

Instrument definition studies (4 contracts^ $450K each) 
End-to-end system studies (4 contracts^ $250K each) 

SUPPORTING SCIENCE 

Sensor parameter analysis 
Performance modeling 

IN-HOUSE CAPABILITY UPGRADE 

Sensor concept evaluation 
Detector assessment laboratory 

CALIBRATION SOURCE DEVELOPMENT 

Field experiments 
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A CONCEPT HYBRID SWIR ARRAY 
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PRIMARY SWIR FPA DEVELOPMENT 


OBJECTIVE ! 

0 DEVELOP A HcCdTe FOCAL PLANE FOR 1MA61N6 IN THE 1-2.5 v« SMIR BAND 

APPROAQl: 

0 A2-MONTH THO-PHASE DEVELOPMENT EFFORT 
0 TWO CONTRACTS FOR PARALLEL A2-MONTH EFFORTS 
0 %$5M PER CONTRACT 

STATUS : 

0 PROPOSALS FROM SBRC, HOMEYHELL, AND ROCKWELL IN EVALUATION 
0 DUAL AWARDS, CONTRACT STARTS IN EARLY 1983 



INSTRUMENT REQUIREMENTS 


* RAUIOMEi KK « MIS::I(}|S| 





-aRGBSm 

MIN 

OribiiHF Af lHui>cb 




irUV M 

SNR 


V 

1 ' 

v**45*0.bk. 

ib 

n 


1 

s 

1 i 

il.bb'U.bO 

nb 

149 


1 i' 

il.oA'O.db 

lb 

ikb 

1 >HBI 1 Ai fiMi'i liMA D lOiVi 



U /6-0 80 

<b 

i68 

bauM p OH OROHSIIVK: 

s 

n 

» 65’ f fh 

50 

64 

«;i>VERAiiF 

w 

1 

6 

i\m i iH 

iO 


S1FRW» WtOUF 
iVIISSFii S(-FNF iVIOItF 


^NOMINAL ALTITUDE 

10/20M OPTION 


CALIBRATION 

ABSOLUTE END TO END 

n”4 

RELATIVE BAND H) BAND 

•% 

WITHIN BAND 

tl 5% 

REGISTBAHOW 

PIXELS, MAX 

SEPARATION BAND 6 

20 0 

POSITION KNOWI EDOEi 

0 1 

ARRATTENOTH 

t A ii 

BAND ^ARAli EMSM 

♦ I) ^ 

pointing AC curacy 

0 « 

PRECISION o 

i II 01 

pc)labization sensitivity 

IT/. 

*VITF (MYO) 

TO-A 


ilFl- 

IIAbM r fiMK^ 
SHli^Tk E « AiIiM(*H 


KiVf (NOMINAL ) 

^ A/ ‘i8b KM 
iMi itKNATI\/n 
SihVih'yiMCHRONlSM 
b .-iO A! IHIm* m 
iBbKM^ i 'Ob KM 15° 
U ie IN VRAC K 
<0 VHOHh track 

r */bMh (8bH'c 
^^RObABli H v > 

- W(» (50 MBPS TO 
-I IRS 

imb OK- MBPS DIRECT 


? I 


NASA HQ EL82-1036(1) 
5-19-82 





ItAM /'eoufiTRY^: 

LAlJN'eH' IMkT^ 

. 

^ ; >DBSER tPTil QH-Wie. S«R€SOlJl>T^l:G) 


i 5 Cf atOs 

li^if/fR’ANC 

MAY' i'9Ea«i^ 
CARiAHI:)- 

3 S PECTR'Al' BANfi»i\ MUltl Spfefef iR 

5 1 PANeMRGMATlG/ i 0 PANEHR^MAY I 0 
BANG; ,60RH SWATHVV 
s i DE»L:odR iW6 . i.r^^ 

iTERBO eA'pAaiii^:i/| 

2 TARE' REGGEetRf 

ENGriNEERING MODEL iN 
TEST DATA COMME RC I AL- 
1 2 ATTON PLANNED BY 
eoNSORTIUM $500 TO 

fi; 6.00 /D I G I T al scene. 
SPOT i (1986), 

BPOiT 3 (1989), AND . ' 
SPO-f A (1992) PLANNED 
.TO rASSURE DATA 
e6NTrN6iTY--spoT 3 ,e 
.4 MAY' ALSO CARRY SAR 

MOMS /GERMANY 

l‘9'92 CaNUTfLE) 
1983 $SPACE4Aa5 

2 S PEC TRAV BANgg:;. .20; 

140RM SliSfAW 
GPTieALLY BUTTEG 
REttgON ARRAYB 
Di'REET eeNTSuR 
mApS VTA BtERee 
VIEWING 


IN development FOR 
i 982 SHUTTLE AND 
SPACELAB EXPERIMENT 

ersVi/Japan 

19a:r. 

EAR; VI 8/1 R EE^^SOM ? 

EENSGR; 

EARTH RESe.UReES/ 

GEOLGGi'CAli 0B6ER^ ‘ 
vAtioNB ■ V : 


MIT I /NAS DA DEFINITION 
PHASE 

MGSil / japan: 

19E3 CBELtA/H2) 
SEEBND&tAQE 

OCEAN CGIiGR ANGU 

temperature 
monitor with 

VIS I But RtfEHBftOf^i 
SCANNER;' THERrtte 
TnfRAreb ANl 
' M I CROWAVE :^AG tfi' 
HETER9> 

MAR INE ANG' TAN^f 
GBSERVATlO)fiSv 


IN OEVEUpPHENT. 

AERS-l/ESA 


GANG GBSERViNG^j^A'^ 
INSTRUMENT; viSTSki:, 
Nift S SWIR tAPAtikTTY; 

CrBAND SAR 


•aNGtRfitUDY: 



M^WDSAT METEOR S/C SPOT MOS< 




MESSR 


HRVrPCI 
HRV^XS 


MSU-E 

MSU-SK 

FRAGMENT 


S 

MSIU-M 




20 30 


100 200 300 600 1 

£ fN6TANTAN63U8 61160;^ W 
a f lELO OP VIEVV •KILLOMETEAS 





SUMMARIZE THt GUHHENT STATE-OF-THE-ART OR SENSOR TECHNOmOY, inEMTm 
CRITICAL ISSRIS AMO PROVIDE LON6 RANGE fiUinANCE FOR THE DEVELOPMENT W 
TESTING OF MULTrSPECTRAL IMAGING; TEGHNOLft^^^^^^^^^ 

DEFINE NEEDED TICHNDLOGf AND IllFORMATlON iifiRAGTION EXPERIMENTS |N THE LIGHT 
OF THE MEASUREMENT RldljlREMENTS AND 8CIENTIF.^I^^ DEVELOPED RY THE 

TERRESTRIAL SCIENCI DISCIPLINE GROUPS. 
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’ PUNCTIOHAL DESIQN OF IHSTWHEHT SYSTEH 

- STS interface study iHGLUDlHO ®INTIH6 SYST® 

- EFFECTS OF ORBIT CHARACTERISTICS OH IHAOI GEOHETRY 
0 AIRCRAFT EXPERIHENTAL PROQRAH 

* DEVELOPflENt OF RESEARCH ffijECTIVES 

* IHSTRUHENT DEFINITION AND COSTIHS 
0 1$ ALLIGATIONS DEVELOPNENT 

^ Disciplines requirehents fOf is data 

‘ SROUNO PROCESSING TECHNIOUEI AND SYSTEN STUDY 



COHCCIISIOMS 


A S I GH I F iC AHT TECHNOLOGY BASE FOR SOL I D STATE POSHfiROOM SEHSORB |KiI STS AND i S 
IN THE PHOCESS OF FURTHER EVOLVING THROUGH SUBSTAHTTAL NASA AND iTO 

oua funding ‘ 

THO'OTFFERENT BUT COKPLEMENTARY SENSOR APPROACHES A^ 

|■EGHN0L06IES WERE PRESENTED. SPAeiBORNE AND AIRCRAFT I NSTRimENT^^ 

UNDER DEVELOPMENT WERE REVIEWED. 

ADAPTIVE AND FIXED UN-BQARD DATA COMPRESSION SCHEMy„APPLICADL^^^ 

SPAGEBORNl INSTRUMENT ARE AVAILABLEr. pCM, WHICH^PROVIDEI 
DATA COMPRESS TON RAT IOS, IS PROBABH PREFERABL| FOR NEAR TERM;^NAR5WARE^ , 
IMPLEMENT AT I ON . ADAPT I VE SYSTtMS WRTCH PROV I DE GREATER COMPRESS I PN RAT I OS , 
NEED FURTHER STUDY. 


32X32 ELEMENT SWlR HoCoTt HYBRID DEVICES SHITABLE FOR AIRCRAFT INSTRUMENT USE 
ARE BECOMING AVAILABLE* BUTTABLE, 6AXGA ELEMENT DEVICES FOR THE IMAGING 
SPEGTROMETER APPLICATIONS WILL BE AVAILABLE IN ABOUT TWO YEARS* 

I 

THE INTEGRAL FILTER MULT I SPECTRAL LINEAR ARRAY APPROACH APPEARS TO BE THE 
HOST DIRECT AND PROMISING FOCAL PLANE APPROACH FOR AN HLA INSTRUMENT. 

THE LINEAR ARRAY SWIR HeCpTt MoDDU JIVlLpPME^ 

ABOUT TWO YEARS. Pd‘S! SCHOTTKY BARRIli LINEAR ARRAYS AREJROMISING AS A 
NEAR TERM LOW GOST ALTERNATIVI* COLLAtIRAL DOD DEVELOPMENTS WILL PROVIDE 
SIGNIPIGAHT support IN THIS ARIA*. 


SELF calibrating ABSOLUTE SILICON Dj 
SIGNIFICANT IMPROVEMENT IN OUR ON-B( 


THE ^BA|I| FOR A 


STRllMENT CALIBRATION ACGUKACY* 



IMAGING SPECtROMItIR TYPE INStRUMlNT^REOUlRED FOR ACOOISITION W ^ 

NARROW BAND SPECTRA. A WIDE RANGI OF OPTIONS EXIST. 

A SPECTRALLY AND SPATIALLY VERSATIVt INSTRUMENT NEEDED TO ADDRES|;^fHi :l|yE^ 
RESEARCH REQUIREMENTS EXPRESSED BY THE DISCIPLINE PANELS; .KEY TECHNOLOGICAL 
DRIVERS RESULTS FROM THE GEOLOGY AND CARTOGRAPHIC REQUIREMENTS. 



SPECTRAL CHANNELS 
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SHUTTLE IMAGING SPECTROMETER (SIS) 
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VIS/NtR nULTISPECTRAL CCD DEVELOPHEliT 


OBJECTIVE ; 

0 DEVELOP A VIS/HIR CCD ARRAY THAT MILL SERVE AS THE BASIC OMIT FOR AN HLA FOCAL PLAHE. 
APPROACH ; 

0 2A-N0MTH I1-2H CONTRACT TO DEVELOP AND VALIDATE APPROACH. 

” noWlfHlc'sTRUCTURE?'''^'’^"^’'^ »*«»>’«* FILTERS ON A 

0 DESIGN. FABRICATE AND TEST FIVE HODOLE FOCAL PLANE. 

STAT05 ; 

0 PROPOSALS FROM RCA, FAIRCHILD, NESTINGHOOSE AND HOGHES IN EVALUATION. 

0 CONTRACTOR SELECTION. AND ANARD BY AIIGOST 1982. 
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SPECTRAL COVERAGE OF THE SENSORS 
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ON-BOARD DATA PROCESSING 
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SCHEDULE OF PAST AND PROPOSED FLIGHTS 




